i

BRSNS anitized Copy Approved for Release 2011/06/29 : CIA-RDP80-00809A000600200159-5  KgHiiliieh

-

’ CL!\SSH?/\ HON s
Qr »

GENTRAL iNT CE cy REPGRY o STAT B
INFORMATION RIS ED R T |

COUNTRY oot TSR fos 5 i £ 0o i i e i o 0 b YT 15

SUBJECT Plant Pathology .  NO. OF PAGES 15 o

e

PLACE ‘ " NO. OF ENCLS.
ACQUIRED TSR ¢

(LISVED BELOW)

UATE @F - SUPPLEMENT TO
THORMTION - 1947 REPORT NO.

o _fSTAT

B Tats oocuwart <o cracns o THE BATIONAL nn ‘ )
88 O 48 tniae }:f':,';‘.’,‘,‘;‘:,‘_"',,:':ﬂ:‘,.?:n?:#w;“lzlﬁ{,x THIS 1S UNEVALUATED INFORMATION FOR THE RESEARCH
ot ireo. " e B USE OF TRAINED INTELLIGENCE ANALYSTS

SOURCE Russien periodical, Agrobio

No 4, 1947, (FDB per Abs 23777--Tronge
lrtion speeificalily reque o . : ‘

] , : RFLATIONSHTP (F THE REPRODUCTION OF THE TOBACCO MOSATC -~ . . N
’ : ). YIRUS 0 THE STAGE F DEVILODMPNT OF THF FLANT-HOST . .. . . .0 '

K.S. Sukhov and A.M. Vouk
. Genetics Institute - L
<. &ralemy of Sciemces of the USSR ...

TE: Humbers ir pavemtheses refer to the bibliogra kr, Tebles referred .U : 2
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The metabolism occurrdng in a call protoplasm constantly changes the

R neterial basis of the growth and development of organssms, fhe process of -
2 AT devalorment, a formation of quantitivoly varying conditions of celle or

: L tissues, effects the changeability of metabolism processes and leads to a

i ohange in the material besis of lifo itself. These rogularly ocourring
changes in metabolism cherecterise tha varions etages of ontogenesis, the -
vaiua & which io shown in the well-known theory of stage dswelopmant in
plants. )

icadenician T, D. iysenko's ideas were quickly acclaimed by Soviet
formentologists, anl tiochemical indices were osteblished for the variable
. e tendencivs of the ensymic processes in developing plante, In this comnmection, .
N fiak A, Lo Rarscnov writes: "In tl) light of T. D. Lysenko's <ata on the theory
- of stage development, resenrch on the internal biochemical activity of an

organisn throughout its emtire life cycle zoquires a particular interest end
value," (2) .

The enrymic procssses occuwrring in a rrotoplasm form one of the mosd ‘
dmportant factors in metabolism,growth, and development., A1l the wost
dmportant syntheses in a cell, among thom the albmin aynihesis which con-
sists of the mein part of the protoplasm, teke place on this bagis.
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Gonsidering virus elbwnin o8 the trenemissive albumin in’a protoplasm, .
wo cannot oscape the comviction that the aynthesis of their molesules in
infected cells is almo subject to the metabolimm system of a plant, and that
the speud of virus reproduction alters in relation to changes in this system
norrally comected with planto mdergoiug ctage development,

The attachment of mtopathogeuic virus to the nuclooprotein group
establishes the place of thelr eynthesis in the fermemtative system of & cell,

It 4s known that the introduction of a negligible quantity of the nucles~
: virus of a tobacco mosaic into a cell of & esensitive plani leads to
the rapid accumilation of a new mass of the virus substance. This sccumulatlon
ocours as a8 result of the repordwetion of virus molecules; however, at present
_the mechanism of this reproductm is not known.

ess, it 1s saamaly possible to imagine the rapid growth of &
complex albumin virus substanca teking plaoa without the rarticipation of the
aynthetis action of plant-host proteases or of protessss which lead to & eyo-~
ten of virus moleocules the ax.tatenea of which is hypotheticauy admissable.

&
&

) For our working hypothesis we assume that the formatinrn of virus albumin,
a¢ in the cass of any alumimous body originating in a living protoplasm,
talres place with the mssistence of the synthetic action of proteases, and is
subject to the genersl laws pertaining to fermentative reactions of this type

This assumption indicates our first problem, which is the eateblishment ‘
of a correlation between the speed of reproduction of virus albumin and the "
eynthetic action of plxnt-hoat xmotmsea. 'I.'he rasulta of our eutpau.':lmenunl

E.

The object used in the eu:pea-iments w3 the hybrid Nicot!am glut*maa I
Niocotisnma tebecum propared by Professor Ternowskiy. This hyhrid does not . ‘.
diifer in eny of its mein fatures from the normal Turkish: amoking tobacod; : .
has one charscteristic of X Jutinosa: when irfested with tobacco msaic e
1% does 1>t show the oymptons of generel sicknoas of the moesis wkich ..
meual in ordinary tobecco, bub indicatés & lccal Teactlow: by the i‘ormatuon :
smell looal necroses oo its leaves at points of infectlnn, :

wmsmal feature of our msthod was tho use of the nenrotio. reantion RO gAY
tobsoco for determining the apoed of ruprodustion of tohacco moeaic I

5§§

EEF

This use of the necrotic reaction io soundly besod. In 1933, Jensen (6) :
that virus repordustion takes place in sections of tissue where local .~ !
has formed on tho second and third day after infectioch. Extracting - "i. . .. .
from separate necroses, this author induced up to ten consescutive trans- . ERCR .
of virus on the N glutinoaa and obtained normally developed mecrosis in i T ’
ease. Itthevimhdnotmltiﬂiedinthetiambefmthenm‘
,itvouldhsvebeonaoth!nneﬂoutﬂnfharinalmnsfersthstit

to::o cked the necessary ccncendration required to induce infection ia

14

e

5%}

iggzi

_ Jangents conciusions ere a basie csndition in owr method.
, Bowever, wo tried to use mecroses not so much for qualitative as for
quantitative arclysis. Ox basis methodical conclusions can be stated as
fullows: . . .
-2 -
RESTRICTED

oy

RESTRICTED

3

Sanitized Copy Approved for Release 2011/06/29 : CIA-RDP80-00809A000600200159-5



-~

RESTRICTED -

RESTRICTED

e Ty

N 1. With 1dentical c&nééﬁtration and avtion of ja virus exiract used
during infsetion, the quantity of necroses on & hybrid leaf is proportional

to the quantity of ealle whose fhysiological composition permits the IopTo-
duction of virus in them,

2, The speed of reproduction of virus particlos cin be: judyed by the
apeed of appearance end the growth of necroses in damoter, bocause these
“effects are dirsetly related to one another., . o

The first sssumption 1o self-svident. If, for exanplo, we take two .
leaves from different parts of the same plant and infect them by identieal
means with the seme virus extract, and then obtain in then sharp differences .
in the quantity of neeroses induced, we are emtitled to mesume that there \

cencerning the connection betgeen the speed of

emmeandmwbhofmmmandthesposdorv'.msrepr;duotionis e
also well founded, Necrosis £ixos the aros of virus diffusion in tiseue, . e

" the eigc of ite radius determines the digtance to vhich.,
thevirmmeumdﬁmtheprimrypom of infection, It 18 evident'
‘that 1f this distance is different, for the same time interval, in twn . _
helves of the same loaf subjocted to cigsimiiar conditiong, we are entitled:
t» soncluds that it was the difference in conditions which led to tho dif- 5
ferant gpeed of «xtenaion of the virus particles, and thev in one ecass this i
extension cocurred more slowly and in the other case, more quickly, .o ol

Tho oanceuZed cpacies of a Hobacoo mosalc visus is veproduced more |
slowly than the normel species, and as Jensen (7) shoved, it induces finer.
necroses than the lattor in leaves of the N glwiinoga, . s e i

In the case in point, the cise of nacropis was Urectly related to the
apsed of reproducticn of two related ‘spavies.. Arother species of the corw
virua, called Fo 104 by Jensen, not oply indueed ronsiderably finer ROCTOLOS,
thar the ntemal specios but alss requited more tins for their developmemt, . ...
Forke by Wooda (12) and Ryshkov ard Sukhoey (4) tave chomn that tio sipres-: ... )
sion of virus roproduction in cella o a hybrid or N glutinosa leaf by uning
osrtain substances leads to a simultaneous ; B

and gize,
Sdinersions of mouroses.
of virus reproduction

bybrld tobacco cells takes place as a result of the ' "

eo\ﬁeaiuthqoallavmtothemcenmummmd ;
to produce a lathal effect. Theaizeornemsiedependeontbespeedof" ;
ﬁmmmﬁem;ﬁiuﬁmﬂmhﬂu,ﬂwm%uwcﬁ
fummmmzmwmuuommwmam. Itis
hammttheamdofdirmﬂonofaolmm Arectly mroporticnal to
their concontrations. Ve can therefore say that the speed of diffusion of
vires mslecules 4n the protoplasm is direcily proportional to the soncane
tration of virus moleeunles. Eut since tle virus molecules ponetrating .
new ¢olls continue to maltiply in their turn, a flexible relationship ia .

-3
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establ:lahe-i batveen the speed of diffusion of :lnitial moleculea and ﬂ:e gup~
plementary spead of their concentration on account of reproduction. =hic .pe-
lationship stipulates a dofinite level of diffusion in thoso sections of a
eell most widely separated from the initial points of infection,

Finelly, the dsath of tissus at a perticular moment halts the diffusion
of the virus, and, since the virus cannot extend through dead cells, the L
growth of necroaia is stopped and the outiines cf the area of virus diffusion
becoms - ¢cleerly defined, It is evident that virus diffusion does in fact .
teke place frem the primary center becsuse the necroses have quite a regular - i it
rounded form and often give the appearence of concentric rings, whieh imw i
dicates the rhytbmio nature of the proeess. I

The use of necrotic reaction in the study of the speed of virus repro-
duotion in a tobacco mosaic hos s mumber of adventsges when compared with the
study of this problem in ordinary tobacco showing general infection. -

Facroses appear very qaickly, which means that the solution to an ex-
perimtcanbeob‘:ainedinﬂmooumeofSorl.days ‘

As & result of local reaction, necroses do not substantially disturd
themmlp!wnﬂnlog ottbeylanéasaeomplehor@mim. This is extrous-
1y in the correct evaluation of effects connected with the direc~
. tivity of fermentalfive precesses in the ‘tissues and organs of the host. . :

. On the other hand, parallel comtrol expariments show thet in the first. -
© days after inoculation the laws of virus reproduction remain the zame both

- for 1k celle of ordinaxy tobecco subsequently reanting to gonarsl infsction

end for oalls of hybrid tobucco vhere the infaction is local,” This pemita

the counclusion that for smuell infectod ereas of tiszunoe in the hybrid, virus:

reprodustion conformo to type, and the final result, neemsin, aerm ao an
: hde: Jor tho degreo and speed of this rrocess. -

G work was made considorably sanior by th fact that ohwco baa long
been tuv objest of exiensite blochemical reseerch, In particular, the pro-"
. blem of the altxogen and elvumin balance in tobaceo rlantn hes bean etudded:

« i3 detall Uy Smimwv, Krevs, Methes, Shltze, erd & . These authors,
., tepother with Kudrynisev and Frogorovskaya, have alsc’ mda a epecnl s':.\xiy
G4 "Lw synthetic action of m-oteasea in tobaceo nlscts. .

) 'mm,thela:gomberofvorksmm&fmthemmtutoof ‘
B:loobunistry, Acadony of Soiunces of the USSR, by Acedemicians Oparin, "\ '.i.
,» Sisskyan, and others were a valuabla contribubion to owr rueareh i
and mmiuhed extehsive material on the problen w2 direotivity of temontntﬁve L
Mmhuvngmnnttism.‘ e R :

Expordmental Pert

It is imown t.bnt fha synthatie aeﬂon of yroteaseu in tobawo leuvoa
is subjected tosubatanmlchangudonendantmtheahgeotphntonto-‘
genosis, tho position of the leuf on the ztalk, the ago of the leaf, the
pom!vofﬂ;olear, and, £inally, a number of outeide factors such as
tempsrature, fartility of eu'th, ote.

In our experiments wo tasted the apsed of reproduction of tobacce mosaic
viiue in hybrid tobacco leaves using stages and conditions of development al-
mdynpmndtcrtobamp]antsby&ochuistamgadhtheshﬂyoftqﬂm—
gen and elburdn helance and the gynthetic action of protezses.. . )

It arpeared thay the speed of ‘virur reproduction was directly related
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to the actior of host proteases. If a young nybrid plant is taken and all ite
leaves nyo uniformly indeulated with virus extract, the quantity of necroses
-and their size will bo different at verious levels. The noximm development
of necroses will oscur at certain middie lovels, whereas the highest and low-
est leaves will chow a amaller mumber of necroses {Table 1),

Below, wo give ressarch data on hybrid planta. At the moment of incoula-
tion, ana growp was in the blogsoning phage and the othsr In the seodwripening
rhase. The leaves of plants in both groups were inmoculated simultanoously
with ths same virus extract. Tahle 2 shows the average quantity of necroses
per half lesf, ) - i

: that these leavee were alive, and remained
o the bush for a Jeng time after the expsriment, tle virus could ot repro-
Quos in them, With regard to cortain of the Ligher levels, the differences
wers also very groat,

Figwe 1 /ot re gives a graphical representation of the per-
centage relat1£ of anﬂy of necroses to plant levols in vardions steges .
of . %qmntiiwofnecroaeaahovelevalniatakmesmom‘_
oentq.neacboauu o L

For o young seedling, a steep, single=peek curve is sharactaristie, the '/
highest point of which corresponds to one of the niddle leaf levele. In the '
* nore mature stages of hybkrdd ) ’
number of peaks vhich
lmmotingtoimmﬂatimby k
iernate with levels whoss leaves comparatively small aunber of necroses.: ..
}'huperiodioity:lntheeamoﬂyoflmeeat different levels to achiove a el
w:tmotﬂmwmmmscta > perfodicity, psouliar to .
Eoants, ofd12dotiyity of fermectative proossses vhioh has been meatic T
Wlov and Pavienks (3}, , Froceuses vaioh o0 Bentioned by .

These comcotions in the mmber of necroses on leaves &% different [
1mlsmeaubjsotodtochangesinthepmuoaofplant ontogenesis., )

hydrolytio dise; tion procesmes in albumin over those
of synthesis reaches its high point at this period. Towards the end of
andd\ndngtbopeﬁodofued-ripeningﬁelmviththe

Thaamtyofleavuwauylmltomswﬁbnemm%mh-

;uummumwmny. Vo carried out the fo expasri-
A\u\stnfod:AOhyhridplam, epproximately ider’dcal in sisc, .
the pretuiding stege ard shich had 14~16 levels of leavas, .
were a2s%ubiished a8 controls and their leaves marked at level

m;h*hmzﬂ:raan%elmmdm'mww
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‘Porme leaf in loval DT {cowriirg ‘i‘sfax} thel.,on)u

The growsh cone and a few enbryor s uppac lesfiets v algo lefl. The
vemaining single leaver quickly surpasssd the esrrespeailng leave® on the
control with rogard to size. They becsie thidcer nud more durkly colorad.
(m 9 Soptembsy, wo inscculated the 20 sxperimatal ané the 20 conbrol leavas
with the save virus exiract. At this time the marked leaf ol the conirol
corresperded %o level XIV-XV, A count °f the induced necycees, nado om 13
Septenbsr, shoved thas in the rajority of evpsrimentel leaves the necroses
were far largor and more mmercus tusn in tho contrel leaven {Tabls 3)a

. Howevzw, vhen tha gingle lemves of a lowsr Ievel wors vsed 1o enother
“experinent, the corresponding reaction in the form of an increuse ir the
mmber of necroges did mot occwr,

Then consAdoring the results of ths tmoculation of leaves at various
levele, we wexw svrprised to £ind ssveral cafes of the complets or almest
complate abesence of nacroses. This war only obgerved in certaim of the mow-
ture lover leaves., It was ovident that. they contadned practically xo colls
in o suitable condition for virus reproduction. As is already kmown, the
eynthetic action of proteases ia thess leaves is roduced to a minime and
thodr hydrolytic action is predominant. Hemco, it lg casy Lo understaud
how diffieult it would b3 to produse suitable conditions for virus synthevis
in vitre, when even the living protoplasm of a senpitive plant eamnot do it. -

In the following experiment wo exnmined the cornparative development
of recroses in conditions of reduced ani inersaced hydrolysis.

Half loaves of mybrid planta growisg in the hothouse were oul up. znd v . wof
left to starve; their corresponding halves, together with the centrel volnm, - i+
were left on the plant, After 7 days these and tho other haives were in-
oculated with virus ecctract and the isoclated halvee wers thon placed.in a -
fsrkenad hothouvse together with the exparimemtal plantsa and comsequently
were subjocted to the seme temperatire sonditiors. The famine system cf ;i i’
starvation incroazed e hydrolytic disintegration of ulbumin in the leaf - -
tissues, the omallost effect of this pracess bsing obtained in the mosy :
mature leaves. This recult confiimed oxr expectations. Sterwation 1ed
%0 a sharp decline in tha nurber of necroses in the corresponding halves . .
of the leaves. Trs nocroses &ppeaved i howss later then in the cuotael o
(the halives remaining on tho plente). [here were considerably fowor S
nocroses in the nature starved halves t.oan in the control. Tha form of the
necroses wes also changed. In the mature leaves thoy oftuen appeared not
rounded, tut stareshaped or striped. Thia can probebly be axplained by the
fact that tho virus mulescules extemdinz on all sidey fronm tha initinl coernte:

414 not £ind suwitablo conditions for sy:theeis g% meny polnts un the starved
leaf. Deformation thorefore resulted bacauce necrosis only occura elnrs
those diffmeicr chemnele for virua particles in which muliivlicetion telen
Flace and leads to en iveresse I virmn conceatration and il subsocuent
doath of cella, .

To late. noticed ket dafermatilon >0 neemses S0 aiso WOV UTMCOTMLI:
under natural conditions in fading leavis on the lowest ievols. :

The starvation experinents showed ikat strong hydrelysis, overcoming
the synthetic provessss in tissuss, recuces the speed »¢ wirus reproiuction.
n conditions of nitrogen starvstion, th2 compesition of “he hytrid plart
produses this result. The quantity and aiss of necrssss in slumts lacking
nitrogen is lower than that in normsl piants.
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" Reladion of Virus Repmoduction in e Tolx cco losaic to tho f7e and Topograrhy
of the Inooulated Hybrid Leef ' ’

. It is known that the eynthetic action of proteases varies widely in re-
lation to leaf topography. Pearsall and Billimoria (8) fomd a large rre-
dominance of the synthotic action of protosses in dsolated nareissus leavesz
at the bagal part in comparison with thut at the top. According to Sisakyan
and Kobyakova (5), a considerable difference ir the synthetic action of pro-
teases in relation to various parts of « leaf was observed in smflowers.

In thelr exporiments, the basal part of a leaf in level III, meammed from N
tho bottow, showed a protease aciion sevan times groater than that ab the top.
Albumin synthesis, generally spesking, vas nql observed in the central pert ..
of tho loaf, In the sixth leaf fyom tho bottom these differehces were sems-

what reduced, bul atill remained moticeable. Im this case synthesis was obw
perved in the central part of the leaf. Finally, in the tenth leas frem the
bottom, albunin synthesis in the bazel part 4id not moticeably excced that

in the top and cccurred normally in the centrel part.

Teklng into account the relation of virus accumulation do the syntketic
action of proteases, ve turmed our attention to the significance of leaf
topography 4n the reproduction of virus particles. Sadessvian's data (9) has
sone bearing on this, bocsuse, although his work was pot direstly connected
with rescarch on the cammcction batmwoen albumin symthesls and virus rero-
duction, hn produced all the materisl showing the effect of eef topography
on viius titer {(Table 4), i : o

Fron this data it is evident that the virus tiber of the aucuba moeaic -
foll partioularly quickly ia the central part of the ieaf, nuch more slovly
in its buse, and attained it maximm in the top pert. This result decerves
‘oonsideruble attention in the iight-of biochemical date on the diffsrences. ...
in albumin synthesis related to leaf topography. : I

Guided by date from Eudrynvtesva and Prozorovskeya on the. synthetic - .
" action of proteases in healthy tobacen leaves et various levels, wo inc’ .
vestigated corresponding changes in the degres of virus reproluction inthe!
tobacco moaelds in wmrious parts of hybrid tobacco loaves, - EERERTER

According to Kudryavtseva and Prozorovekeya, the synthetlc action of -
proteases in the uprermost tohacco leaves is reduced to o mindmw, but in- -
ereasos in the more mature loaves at tho middle levels. llence we may con-
clude that the action of proteases in the uppermost leaves is partioulsrly ' i
small at the base in the region of the youngost tissus, and increases in the - -~
top paxt of the lcat’ vkire the more mature tissus is foumd. In fact, as
wh in experipents, the  inoculation of the uppermost leeves of yourg
tobacoo plants usuelly showsd a clear differentiandion both in gquentity .
the sizs of nocroses. The bmalc maps of necroses ccowrred in the vpper :

of the leef, In ths lower half, thmw: wuwio sither almost no necroses -
they vere very much finer. Cases oftan occcurred whero the lowar half

ninmte spota vhich only revealed the characteristic necroses structweo.
viowed undsr a microsocope, ' )

Tha relation varied in the lower levels. The diffeventistion in eizo axm?
exient of necroses was reduced or even Cisappeared, but it again bucame notico-
oble in some of the lower-middle levels. In these cases, in contradiction to

- the condition observed in the uppsrmost loaves, the largest muber of necroses
occurred In the lower holf of the leaf and their oiwe arreared greatsot at . -
the base (Table 5).

From the point of view of the gyniretic action of proteasas, this yesuls;

" is understandable bacause the :aduction of aynthesis in & mature Jeef is prop.
‘gn{;amm noticeuble in the old tissue at the top than in the younger tissun
at baece., It must nowever be emphasized that in plant davelopment s1l

. . -
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. these relationsg are very flexible and dopend not only on the level of the

. leaf but also on the age of the plant and on its ontogenetic stage. Table
5 shows the momotypic reaction of hybrid tobacco plants %o the imoculation
of a leaf in the XI-XII level (measured from the top). Out of a total of
13 plaxts of the same nge, thore was only one case where there wag no dif-
ferontiation between the sizes of noeroses in diffarent parts of the laesf.
In 12 cases this differantiatlon was clearly shown. The largest necroses
were fornd at the base of the leaf, finer ones in the aentral part, and the
finost a:é?m top. The natuve of these necruses is shown in Fig\ma 2 [fxot
roproduc

The general laws governing the size and location oi' nesroses in re-
lation to leaf %Zopography at different levels, particularly when compered
with analyses by Kudryavtsema and Prosorovskaya, conwinee us that it ig
highly probable that our ideas are correct concerning the correlation bew
twoen the synthetic action of proteases in the plant host end the acoumu
lation of virns albumin,

Cases of graduml changes in the size of necroses at the base and top
of a leaf in relation to the leaf level are shown in Table 6, )

As we ahowad above, the small upper leaves of the hybrdd have fewsr
neorcses than thoee situated iower down; this is in accordance with the . .
oorrelation of the sypthetic action of protemses. However, lilerary data -
ehown that virus accummiation in a tobucco mosaic in most intense in theee.
same upper leaves., Experiments showad that this contradiction is a fact.

We tosted the epeed of virus scouulstion dn the upparmost and cemtral -
" leaves of ordinary tobaceo, titrating the vimus on the fourth day after Bl
iroculetica; 4.0., long before the appearan-e. of symptoms of gemeral sci..knesa.

’ It turned out that in thir case, virus accumilation in ordimary tobacco-.
leases follown the same law as iz tho hybrid, i.e., the virus accumulat-a ' . .

"~ more quickly in the central lavels than in the upper levels. On titration °
of hyterid leewss, the extract from insculated upper leavea gave an averngs
of 2644 necrosep in ten samples, vhile the extract from the centrrl leavens .7
gave 104,7 necyoses, or four times as much. A similar result was ohtained -
by Sadasivan in 1940. .

This sene author showed that later, after the appesorance of mosalc RENE
symptoms, the relation is reversed and the virua ocncenh‘ation:lntheupper
leaves becores higher than that in the middle and lower leaves. -

Rudryavissva snd Proscrovakaya (1) datermined the action of protesses
in tobacco leaves 15-20 deys after mogalc development. Using Kursanov's
. and Bryushkowa 's mothod, they established that the upper leaves of healthy
toimoon Jdo not ghow fo ary pareopt:lble extent the synthetic action of pro~
teases 50 mticesble n the leaves at the centisl levels.  On the other hand; . -
ﬂwrwmeiatrminmadcphntaubmthegm»esbaeﬁmofmtmaa
wap obeerved in theso same upper leaves.

Conparing our data with that of Kudryavtseva, Prosorovekaya, and Sadasiven,
we cornlude that vith s long-standing moseic dimease in tcbacco, the synthetic -
action of proteases ocours in organs not normelly affected in healthy plants,
and that 1t is of particular significance that a simvltansous formation occurs, -
in these same organs, of an inorcased virus rap-oduction, which, eatil tht :
~ tive, ws 3inited to the ceviyal levels.

In this ospe the diraet connaction betwoen the synthetic action of plant -

-8 w :
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proteagos and the speed of virus synthosis ie almx'ply wnderiined by the smkly, -
’distorted physiology of “the mosalc plunb. st S e

Digcugaion of Regults

Our data ehows that in all those cases where the biochemists indicated
& noticeahle difference in the synthetioc action of protesses for tobacco tissus
o invariably £ind that virus albumin synthesis increases when the albumin
mfhenuinthehostiweues, wmnly,intiasmawithamdominam

albamin disintegimtion, virus synthesis is either imposasible or

in retarded, Even in the case of a ypathological veriation where general dis.
esge of the tobucco mosale alters the course of synthetic processes and in-
duces them in organs not noringlly affected in healthy plents, the processes
of virus albummin reproduction are shifted to these same organs, although
their basie reproduction is completed in anothor pert before the disruption
of the rorme) physiology of the plant.

Thsmrimofanreaultaeonvi.nceumthat, asmightbaempected
virus albumin pynthezis is related to the synthotic action of mmses.

The question arises as to which proieases synthesige the virus particles,
' ::;s plan‘b—hol st proteases or the pro*eaaea inherent in the virus mleculea
elves,

Disoussion of thia qmst‘inn can only bo carried out using circumstential
deta. The socumulated solentific data om viruses convinces us more and mozre
that virus slbumin is produced by :its own :m:tuatu ecticn. Ve have Hous vor,y}_ e
strong arguments in support of this theory, ... ce e T e

; Itiapouibletodwmyatobmcoplantbymroohanl.wdiffa'ant
viruses o’ their subspscies. ]’neaehoase,nahouldboabletoumthey
ability of tolasco protease to syniheslzs each of these different albuwmin | .04 i
WﬂWmvorthammtmhoetnetotmw,Mom
destructive,

This assumiption 1s, however, improbable, bocause the farmation oi‘ comss
bimtdons of orgauieas ¥hirh P mw;e the construction and strengthening .
of conditiome vhick hring sbout the death of the carriers themeolves is rot.
poseible, Yiers possivie, a plant sttempts to free itself from the hostile.’
and dsatrustive sustance, or tries to nuwutralisze it, - ¥or example, tobaccu
infected with ring-spot 'dm gradually recovers from the disecase. With the
aid of an m:lqtiml ultracertrifugs, Stanlay (11) showsd that virus repro-
duotion in convalescent tobacco tissue decreases sharply. If & portion of
fresh virus is intyoduced ihio a comvalescent plant, ite reproducilon is

Pinally, if a virus perticle is the product of slaxt rroteose synthesis,
1t would v nmatural to axpect 4te lqdrolytic disintegration during a change
in the proteazs action ofithe hoat on 1ic lydrslyeis. However Spemsex o oir- -
owetantisl research (10) shows that virus alburin 3s not disintegrated evem
in conditions of the strongeat hydrclysis which oocrs dn aging or starving
tissues, 2.0., virus albunin behaves as & hostile subgtance have no points of -
application £or the hydrolytic action of the host pruteases.

If, on the otler hand, we assume thet a virus moleculs itself is sble %c
synthesiss ginilar particles from some substrate in the host protoplauu; it
ia then possible to explein the many peculiarities in its behavior.

A virus molecule, as & nucleoprotein molecule with a comglex chemical
somposition, probebly Eoscesses not ons but saveral fermentative fumctiions
which ensure its reproduction, i .

-
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and chemical comw
position of substances, #hich are converted from albumin to Polypeptides,
peptones, end eminoasetic med . : i :

The relation of individual viruses to their relewant substrate makes
1t probeble thet the laws wo established for the tobecce mosale virus canmot .-
bo applied wiconditionally to any virus, Conversely, it msy be assumed that
5 sary for reproducing some other virus would be a
limiting factor W modified the simple relation of its reproduction to the
syathetic action of protsases, -

of a comection bstwsen the synthatic action of plant.
the key to compre- -
particles to the do-.' ...
The formation and Gisintegration of ' -
changes in its active 1lifs; "
s of living protoplasm PrOp-
_oarties, i L T

A Yrand ir the fermentation bracesses in a cell not cnly aignifies the' ..
chemien of reactions, but above all indicetes a general change in the metab~
bolisn of substances which control. suck biolagical effects as ths growth and S
develomment of an organism, m'theonehand,wrusalbmin, dnecladed in.coil
notabolisw € dirorgerises this matzboldsm by indueing deformed. o
and, on the other hend, submita to its operation, .-
The quantitively different formation of virus recroses in hybrid tobacco LR A
sues not only indicates the rate of production of virus particles it alsg .l
the physislogical composition of plante in relstion tc their davelopment . ..

s its ro) is
the plant-bost, and <ha;

. Atsomeatageeinplnm

mmmmdmuonhnpﬁandatothuaitismaorﬂ-
suprreased, . ‘ o

Thezgprodmﬂoaotvimalbminiamtonlynlatodtothedenl- )

omentlhgaoftbeplnntasauhole,butal_aotothoposit:lan,ago,andtopug.
: *votindividmlorgans:lnt‘ectedbythevlm. L o .
4. A1l these changes in virus ramoduetipn are closely connected with

“«1D =
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‘the directivity 5f albumin metaboliem in the plant~hosi, bobth in the diree- "7
tion of synthesis and ip the direstion of hydrolyeis. An experimenter

ohanging the counditione of plant oevelnpmnb van affect the spsed of virus

albumin reproduction.

5. 1Ia certailn respects the variable bekavior of virus albumin in the

protoplasm of the plant-host 1s aleo characterized by the sonformance of
normal disorste oell slements to the lawa of the duolupnent. of a plant
organian as & whole.
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Table 1. Cheanges in the Quansisy and Size of Necroses in Relativn to the Level of Bybrid Leaves

Plant Quantity of Necroses {Numerator) ami Their Average Diameter (in mm -~ dencminator) in Lea“ss

Ko - at the Following Levels (from top)

Ro e waffs sles wmBs e wEp by £ 2
8/1.0 37/1. b a2 e . . 2. . . -
1/1.6  2W/i.5 70/1.8 186/2.0 132f2.7 < 157/2.% 90[1.6 6/1.k a -

- . 87/0.8 . 94f0.7 56/0.8 %1/1.2 26/0.8 LB/i.2 67/1.0 63/0.5

- 322f0.7 8ofi1.2 . 25/0.6 . 73/1.2 41/0.7 " 10/0.6 -
umb.o . w.&m.um:w.uutu.u. -- -- ! -..

3
2
3
s
9
6 11/1.0 . 22/3.3 - 1.0

KRR .
abls 2. es in the Kamber of Nesroses in Belation to Leaf Level and Phase of
Hybrid Tobacco Developsent

Phase of - Ho of Averuge Number of Necroses According to Leef Levels nnu.on.unovu

Plant Plaats in 1 CJEE- IV v Vi Vil .qnun Ix X1

- Yexolopmant * Kxpariment

Slossoming - 13 70.0 68,3 6.7 145.6 95.3 165.0 1211 1333 . W91 93.3
Poas ripening 5 10 4.8 16,6 1.2 3.2 60 52 24 1M 0c.b
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fable 2 (cont'd) :
Fiase of ¥o of Averags Humber of Jecroses According to Leaf Levels (from tep)

Plant Plants 4n X1 X1 X1v XV XFI  XVII ~ XVIII XX xx xx1
Develcpaent Experiment ’

Blossoming 13 96.8 93.4 108.9 U6.6 60.8 841 33.5 29.5 18.6 17.9

Pods ripening 5 ok 0.4 0.2 © 0 0 o o 0 4

Table 3. Chang i1 the Humber of Necroses When one Uppoer Level Lent Is Loft on tne
Brush. (Zhe averasgs of 20 cases is shovn ia each column.) :

Datva of uaar of Dats Avezago Ko of Avsrago Diam of Avormge Length and -Averagn Haight
Bemowvsl lnocu~ of Nectones per Hecroses Widsh of s Leaf . annﬂ w....v-o
n tm

of A1l lation  Count Half Leaf. . (nmm) (tnes) -
ro-qo- Experi- Oomtrol . Bxperi- Contre) Experiment Controi nnm‘ﬂ»\ Sontrol
.., -ou

Axcept . zend aent
One

23/viil  9/Ix 131X 296.4  56.3 3.7 2.4 W0.827.1 32.7/26.3  67.0 ~ 1v5.3

S13-
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*  Table 4. Change in the Number of Necroses Induced by Aucube lMosaic Virus

in Relstion to the Perdods of Preliminary Infection of a leef by
Ordivary Mosaic Virus {Sedasivan, 9) ’ .

. Incvbation Peried No of Necroses Induced by Ausube

of Tobasco Mosale ) Hosals Viruvs

bafore Injection of In the Top In Center In the Base
Auwouba Yosadc (in days) of the Leaf - of the Leaf o the leaf

1,470 310 1,068
1,154 300 -
97% kI 1,052
867 g 847
n3 0 3%
452 10
12

GBaasn~

18

Table 5, Sise of Necroses in Vardous Farts of a Hybrid Lesf at Lewsl XT -
: X1 {from top) .

Runber of Average Size of Neoroses (in mm)
Heorosas on = At the Basa  In ths Ceuter In the Top Part
the Leaf of the Leaf of the Lesf of the Leaf

1.8 1.0, 1.6
3.Q 1.1 . 0.6
3.0 1.8 1.0
1.7 1.7 1.7
1.0 ‘ 0.5 0.5
3.0 1.0 ; 0.6
2.5 1.8 1.5
3.0 1.8 *14C
3.1 . 1.2 ' © 0.8
- 240 1.0 0.4
401 2n0 1‘1
2.6 . 1.0 \ 0.3
1.9 1.0 : TS

Plart Fo
1
2
3
Y
s
&
7
8
.9
19
o
12
13

EgB3gaaltoniss
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Table b.  Distribution of the Basice

the Top {numerator)

mwwu« No II 11X

#1 Upper quarter

Meinly the
of leaf

upper quarter
of lexs?

1.0/0* 1.9/1.b

Ho necroses Hainly the
upper third
of lesf

1.8/1.5

. Mainly tRe

‘upper half
i of leaf

2.6/0 - 1.4/1.0

Upper third
of leaf

Upper half
of leaf

Hainly the

uppert bal?
o7 leaf

1.0/0 i.8/2.0

Upper quarter Malaly the
of lea? upper hal’
of leaf
1.5/0 1.9/1.3

* 'S1ze of necrcses is shown as %08

. RESTRICYRD - r

v

Mainly tho
upper half
of leaf

2.2[1.7 -

Malaly the
upper two
tbirds of leay

2.8/1.9

gw&b‘

upper half
of lsaf
2.0/1.4

Over the whole
chw

No differences

Over ths whole
leaf :

Ho aifferances

ia cases whera they are

- 30 -

Co Levals Q.-.oqi ths top)

' Over the whole

RS UTY 4

He differences.

Over the whols
leaf

2.6/3.0

.oqo.. the whole
loaf

Yo differences

Over the whole
leaf

¥o n:wunono.o. .

Over the whole
leaf

No differences

#ass of Necrosee Accerding %o Levels, and Their
and Base (denominator) of a Leaf at a Given Level

VI

Over the whols
lea?

2.7/2.2

Over the whole

leaf
Ne E.wnoxonno-

Over the whole
leaf

2.4/3.0

Over the whole
leaf

2.5/3.0

Ovsr tho whole
leat

No diffevences

enruowua

Average Size (in mm) at

VI

Over the rubwo
" leaf

Ho nunnanoueo-

Over the ~hole
leaf

No differences

Over the whole
leaf

2.0/2.6

dqou. the whoie
leaf .

2.0/2.6

Over the whole
leaf

Bo differences

absent in ths redaiming lover part of the luef.

-5
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12884

Over the whole
leat

Ha differsnces

Over the whole
leaf

0.7/2.4

Over the whole
loat

1.1/2.6
Maialy the
lower half of
loaf
2.0/2.6

Over the whole
eat

No differsnces
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